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Dynamic Recrystallization in High Temperature Torsional Deformation
of Low Carbon Steel and Vanadium-Microalloyed Steel

Masanori UEKI, Masataka HATTORI, Shiro Horie and Tadahisa NAKAMURA

Synopsis :

Low carbon steel and vanadium-microalloyed steel were deformed by torsion in the temperature range
from 900° to 1200°C and the strain rate range about 103 to 10 s-1.

A characteristic type of deformation with dynamic recrystallization, which has either single or multiple
peaks in the stress—strain curve, was ohserved in both steels under all the experimental conditions. The
dynamic recrystallization behavior was analyzed with a special emphasis on the transition from multiple
to single peak deformation. The size of the dynamically recrystallized grain was also measured. It was
able to be presented as a function of ZENER—HOLLOMON parameter, Z, and it did not exhibit any dependences
on the initial grain size.

The condition for transition of the deformation behavior was investigated in detail from the following
two view points (i) effect of the relative magnitude of the critical strains for recrystallization on the transi-

tion behavior, and (ii) effect of the initial grain size on the transition.
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Table 1. Chemical composition of test steels.

Steel C Si  Mn P S A\ Al N

Low carbon 0.16 0.28 1.22 0.008 0.008 — 0.032 0.0099
V microalloyed 0.11 0.31 1.26 0.007 0.011 0.07 0.034 0,0111
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Fig. 1. Schematic illustration of quenching appa-
ratus installed in the torsion machine.
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Fig. 3. Typical torsional stress-strain curves for
(a) low carbon steel and (b) V microalloyed steel,
showing the variation with strain rate at constant
temperature in upper side and the variation with
temperature at constant strain rate in bottom side.
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